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It is possible to predict central neuropathic pain based on the EEG findings of individual patients. Simple linear classifier achieved 85% classification accuracy. EEG band power in the eyes open and eyes closed resting states served as classification features.
a b s t r a c t
Objectives: To create a classifier based on electroencephalography (EEG) to identify spinal cord injured (SCI) participants at risk of developing central neuropathic pain (CNP) by comparing them with patients who had already developed pain and with able bodied controls. Methods: Multichannel EEG was recorded in the relaxed eyes opened and eyes closed states in 10 able bodied participants and 31 subacute SCI participants (11 with CNP, 10 without NP and 10 who later developed pain within 6 months of the EEG recording). Up to nine EEG band power features were classified using linear and non-linear classifiers. Results: Three classifiers (artificial neural networks ANN, support vector machine SVM and linear discriminant analysis LDA) achieved similar average performances, higher than 85% on a full set of features identifying patients at risk of developing pain and achieved comparably high performance classifying between other groups. With only 10 channels, LDA and ANN achieved 86% and 83% accuracy respectively, identifying patients at risk of developing CNP. Conclusion: Transferable learning classifier can detect patients at risk of developing CNP. EEG markers of pain appear before its physical symptoms. Simple and complex classifiers have comparable performance. Significance: Identify patients to receive prophylaxic treatment of CNP.
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Introduction
Neuropathic pain affects 40-50% of Spinal Cord Injured (SCI) patients (Siddall et al., 2003; Finnerup, 2013) , and is of central origin. Central neuropathic pain (CNP) is a chronic condition caused by an injury to the somatosensory system (Jensen et al., 2011) .
1 CNP is a secondary consequence of SCI, most often developing in a sub-acute phase, within a year of injury (Siddall et al., 2003; Finnerup, 2013) . This type of pain has no clear correlation with gender, age, level or completeness of injury and it is often refractory to pharmacological treatments. Most importantly, to date there is no cure for CNP, once it develops it continues for life, persistently interfering with activities of daily living (Mann et al., 2013) , affecting patients' sleep and often leading to depression. It is believed that CNP in SCI is the consequence of a gradual build-up of hyperexcitability, eventually resulting in pain (Zeilig et al., 2012; Finnerup et al., 2014) . Preventing CNP is a hard task but there is evidence that the response to mechanical (Zeilig et al., 2012) and thermal stimuli (Finnerup et al., 2014) below the level of injury is altered in patients who are at risk of 
